Objective: In this study, 22 cases of locally recurrent urological malignant fibrous histiocytoma were reviewed considering therapeutic options, follow-up and prognosis. Patients and Methods: In the available literature on this topic we identified 19 cases of locally recurrent genitourinary malignant fibrous histiocytoma. Three additional cases are discussed, primarily arising from the kidney, the bladder and the paratesticular region. Results: The prognosis of locally recurrent urological malignant fibrous histiocytoma was found to be extraordinarily poor. Only 2 of 22 patients have survived for longer than 3.5 years. One of them reported herein is still alive 10 years after extensive lymphatic spread accompanying the first local recurrence. In this case, late local recurrence occurred after an 8-year interval free of disease. Conclusion: Malignant fibrous histiocytoma is an unusual urological malignancy with a high rate of local recurrence. The latter is frequently accompanied by metastatic disease and unrelenting progression. Despite the poor prognosis early detection of local failure and aggressive salvage therapy might offer the chance of long-term survival in selected cases. Close and life-long follow-up is advisable for patients once treated for recurrent urological malignant fibrous histiocytoma.
Introduction
Malignant fibrous histiocytoma comprises a potpourri of poorly differentiated sarcomas with similar pathohistological, biological and clinical characteristics [1, 2] . Primary involvement of the genitourinary tract is rare with about 100 previously reported cases. Although local recurrence is common, a review of the literature yielded only 19 urological cases (table 1) . We report on 3 additional cases with local recurrence after surgical treatment including 1 case with a remarkable 11-year survival after metastatic disease.
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Case Reports
Case 1 A 72-year-old man was admitted to the hospital with fever of unknown origin, a highly accelerated erythrocyte sedimentation rate, general weakness and left flank pain. Abdominal computed tomography disclosed a 10 ! 15 cm left renal mass. Left radical nephrectomy was performed through a transperitoneal approach. Histopathological examination revealed a cellular neoplasm consisting of elongated, partially fusiform cells forming fascicles and occasionally displaying a storiform pattern. Extensive necrosis was present. More than 20 mitoses were observed in 10 high power fields. Between the tumor cells there was a dense lymphocellular infiltration. Immunohistological staining was positive for vimentin and · 1 -antitrypsin and negative for cytokeratin, desmin, actin and an epithelial marker. The histopathological diagnosis was inflammatory malignant fibrous histiocytoma. Cytokines secreted by this subtype are probably responsible for the paraneoplastic symptoms mentioned [2] . The tumor had used up the major part of the kidney and was covered by the fibrous renal capsule. There was no invasion beyond this structure. With these findings, it was not possible to define the origin (primary renal versus renal capsular) with certainty. The renal pelvis, major blood vessels and a biopsy of the tumor bed were free of tumor. Local recurrences were resected after intervals of 12, 24, 40, 60 and 66 months.
Between the operations the patient enjoyed a good quality of life. He died of a further widespread abdominal recurrence 72 months after initial nephrectomy.
Case 2
A 55-year-old man underwent transurethral resection and radical cystoprostatectomy with construction of an ileal conduit for a highgrade pleomorphic malignant fibrous histiocytoma of the bladder ( fig. 1a) . Microscopically, the tumor consisted of highly pleomorphic mostly polygonal cells occasionally arranged in fascicles and whirls. Bizarre Touton's giant cells were present. Immunohistochemical staining was negative for epithelial markers and positive for the histiocyte markers Ki-M1p and CD-68. The extensively necrotic tumor invaded the perivesical tissue, but the surgical margins and a biopsy of the tumor bed were free of disease. Left ureteral obstruction occurred 5 months postoperatively. Local recurrence was confirmed by CT scan and transrectal biopsy ( fig. 1b, 2) . The lesion was considered to be inoperable. Palliative surgery (nephrostomy, colostomy) was performed, and the patient died of tumor progression 7 months later.
Case 3
A 68-year-old man had a left orchiectomy for a paratesticular tumor at a different hospital. The histopathological diagnosis was pleom. = Pleomorphic; DOD = dead of disease; AWD = alive with disease; NED = no evidence of disease; NA = not available; S = surgery; CH = chemotherapy; XRT = radiotherapy.
1 Died due to insufficiency of enteric anastomosis after extensive tumor resection. Froehner/Manseck/Haase/Hakenberg/ Wirth 'plexiform neurofibroma with myxoid change of the stroma'. However, later reevaluation of the slides confirmed myxoid malignant fibrous histiocytoma removed with positive surgical margins. The tumor recurred locally accompanied by extensive lymphographically proven inguinal, iliac and para-aortal lymph node involvement 20 months later ( fig. 3a,b) . A left hemiscrotectomy was performed. Histopathology revealed a cellular neoplasm with myxoid stroma. The fusiform cells formed fascicles and whirls. The nuclei were moderately polymorphic. Uni-and multinucleated giant cells were present. The histopathologic diagnosis was recurrent myxoid malignant fibrous histiocytoma. Subsequently, the patient received a course of 4.680 cGy to the para-aortal region and of 5.040 cGy to the ilial and inguinal nodes resulting in complete remission. Two more local relapses were surgically removed 15 and 24 months later. After a 96-month period free of disease, a contralateral paratesticular recurrence 6 cm in diameter was found ( fig. 4 ) and treated by right radical orchiectomy and complete scrotectomy. Recurrent myxoid malignant fibrous histiocytoma with scattered storiform pattern was seen microscopically ( fig. 5a,b) . Thirteen months later the patient was well and without evidence of recurrent disease. 
Discussion
Beside liposarcoma, malignant fibrous histiocytoma is one of the two most common soft tissue sarcomas in adults. The limbs, the trunk and the retroperitoneal space are predilective sites [2] [3] [4] [5] [6] [7] . The histological appearance is characterized by four subtypes [2] : myxoid, storiformpleomorphic, inflammatory, and giant cell. Myxoid malignant fibrous histiocytoma shares the local but not distant aggressiveness of the other subtypes [1, 2, 4] . For this reason, Enzinger and Weiss [2] classified myxoid sybtype as grade II in contrast to the majority of malignant fibrous histiocytoma which were classified as grade III. Current grading systems classify sarcomas based on three criteria: tumor differentiation, mitosis count, and necrosis [8] .
The grading is obtained by summarizing the scores for each single parameter to a final score [8] .
In large studies local recurrence occurred in up to 51% after apparently complete surgical removal of malignant fibrous histiocytoma [6, 7] . The retroperitoneum is an adverse site of origin with a 5-year survival rate of only 14% probably due to late diagnosis and difficult surgical accessibility [1, 6, 9, 10] . Local recurrence may be accompanied by an increased malignant potential and is considered to be a risk marker for distant failure [4, 11, 12] . Cases 1 and 2 shared almost all the adverse prognostic criteria recently established in a multicenter series of 216 patients [1] : age older than 50 years; tumor size 18 cm, and a deeply invading high-grade nonmyxoid tumor. In case 2, it was probably anatomically impossible to obtain a sufficiently wide resection due to the perivesical infiltration by this highly aggressive sarcoma known for its ability to spread along fascial planes [2] and the location deep inside the male true pelvis. In contrast to this rapidly fatal course, case 1 illustrates that an aggressive surgical reintervention might be beneficial in selected cases.
Although lymphatic spread is more common in paratesticular sarcoma than in sarcomas of other origin [2, 6, 13, 14] , the prognosis is more favorable certainly because of earlier detection [1, 5] . Case 3 is unique considering the long-term survival after the occurrence of extensive lymph node metastases. To our knowledge this is the first case of survival for longer than 10 years after metastatic genitourinary malignant fibrous histiocytoma reported in the available literature. Furthermore, the late local recurrence 8 years after the last tumor resection is remarkable. This case history reflects the lower malignant potential of the myxoid subtype. The favorable course in case 3 is an argument for lymph node irradiation either adjuvantly or after the occurrence of nodal failure, but little data are available [3] . The efficacy of retroperitoneal lymph node dissection or chemotherapy is limited in paratesticular malignant fibrous histiocytoma [4, 5, 9, [13] [14] [15] [16] [17] . In myxoid malignant fibrous histiocytoma, doxorubicin-and dacarbazine-based chemotherapy has a modest activity [18] . Recently, a meta-analysis of 14 randomized sarcoma trials demonstrated a significant advantage for adjuvant doxorubicin-based chemotherapy for local, distant and overall disease control and a trend towards prolonged overall survival [19] . However, the putative advantage is small and there is considerable toxicity [19] . Further research is needed to establish an active adjuvant chemotherapy protocol in malignant fibrous histiocytoma. Wide resection followed, if possible, by adjuvant radiotherapy is the only potentially curative treatment for primary or locally recurrent malignant fibrous histiocytoma [1, 3, 4, 9, 15] . A review of the literature demonstrates the dismal prognosis of locally recurrent urological malignant fibrous histiocytoma (table 1) . Local relapse is often accompanied by distant failure, and there is no promising therapy for systemic disease. The vast majority of the recurrences arose within 3 years after surgery (table 1) . However, after adjuvant radiotherapy for retroperitoneal sarcomas later recurrences were observed [16] . The 2 reported cases with 5-and more than 11-year survivals despite locally recurrent and (in case 3) even metastatic disease indicate that individual patients might benefit from aggressive salvage therapy. Nevertheless, definitive eradication of the tumor is very unlikely (table 1). Therefore patients once treated for locally recurrent urological malignant fibrous histiocytoma should have close and life-long follow-up.
In conclusion, malignant fibrous histiocytoma rarely arises in the genitourinary tract and possesses a high tendency towards local recurrence. The latter is frequently accompanied by metastatic spread and unrelenting progression. Despite the poor prognosis a prediction of the individual biological behavior of the locally recurrent tumor is difficult. Early detection of local failure and aggressive salvage therapy might enable long-term survival in selected cases.
